Oxychloride titanium oxide precursor material is one of the key substances produced by the giant electrorheological effect. In this paper, tetrabutyl titanate and oxalic acid and anhydrous ethanol are used to prepare porous titanyl oxalate precursor powder by precipitation method. The materials, morphology and grain size were analyzed by X-ray diffraction and electron microscope method. Conductivity was measured by a four-probe method, and then the infiltration property of water and silicone oil on the surface of the powder was investigated. The results show that Oxychloride titanium oxide precursor has good wettability to water and silicone oil. The wettability has little to do with the bath temperature and the pH of the solution. The contact angle of water on oxychloride titanium oxide precursor surface does not change greatly with the change of the bath temperature and pH, ranging from 26.8˚ to 31.1˚. Similarly, the contact angle of silicone oil on the surface of the sample ranges from 9.5˚ to 11.5˚. So, silicone oil has better wettability on the surface of the sample than water. Porous titanium oxalate is an insulating material having a resistivity more than 1 GΩ•cm. Oxychloride titanium oxide precursor is poor thermal stability, and it breaks down to generate TiO 2 when the temperature is higher than 70˚C.
Titanium oxalate precursor is one of the giant electro-rheological effect material components [2] . The earliest report of its electrorheological effect was the Lu Kunquan Research Group of the Institute of Physics Chinese Academy of Sciences. They synthesize an electrorheological fluid of calcium titanate system by co-precipitation of oxalic acid, which exhibits excellent performance and shear strength up to 100 KPa [3] . This is an electrorheological fluid material with high application value. Later, there were many reports in succession [4] [5] . Titanium oxalate precursor, the precursor of titanyl oxalate exhibits a giant current effect, the mechanism cannot be explained by the dielectric model and the water bridge model and its mechanism can only be explained by the model of hyperpolarized water [6] . Water has two states in the precursor of titanyl oxalate, one is free water and the other is crystal water [7] . When an external electric field is applied by the electrorheological fluid, under the action of the external electric field, the dielectric particles are chained in the direction of the electric field under the action of the polarizing force [8] . At this time, the local field between the particles is as high as 10 8 -10 9 V/m [6] . Because the water molecules are polar molecule, and the local electric field between the media particles is not a uniform field, the free water molecules move from the high potential energy to the low potential energy. The water molecules between the media particles exist in a hyperpolarized state connected to the media particles [9] . If there is a small gap above the media particles, free water will move better inside and outside the media particles. This is conducive to the generation of giant current effects. We synthesized a porous titanium oxalate precursor and measured its physical properties such as density, particle size distribution, and electrical conductivity. Table 1 lists the most of chemical reagent required for this experiment. The main instruments and equipment used in the experiment of preparing samples and 100 mL of an anhydrous ethanol solution were weighed. After all the weighing was completed, the experiment was carried out in a constant temperature water bath at 30˚C, and tetrabutyl titanate was poured into vigorously stirred water to cause a hydrolysis reaction. After the completion of the hydrolysis, the solution was poured into an absolute ethanol solution and stirred for 10 minutes. Then, the oxalic acid was slowly poured into the vigorously stirred solution and stirred for 10 minutes to cause a polycondensation reaction to form a white precipitate.
Raw Materials and Experimental Methods
The solution was adjusted to pH = 2 with aqueous ammonia. The solution was then dried in a dry box at 50˚C for 48 h and then dried at 120˚C for 2 hour and then ground to form a white powder. Five samples were obtained at pH = 2 and temperatures of 30˚C, 40˚C, 50˚C, 60˚C, and 70˚C, respectively.
The specific reaction equation is as follows [2] : First, the tetrabutyl titanate is hydrolyzed to form titanium hydroxide, and then the titanium hydroxide undergoes a polycondensation reaction to form polytitanium hydroxide. Finally, the polytitanium hydroxide is polycondensed with oxalic acid to form a titanyl oxalate precursor.
(1)
(3) It can be seen from the three sets of picture pairs that the diffraction peak intensity of titanium oxalate is significantly higher than the diffraction peak intensity at pH = 6 at pH = 2, 4 at the same temperature. It is indicated that as the amount of ammonia added increases, ions in the ammonia water also inhibit the crystallization of titanium oxalate. Or because the heating time is too long, the titanium oxalate loses the crystal water and then continues to decompose and form TiO 2 . In the figure, the type of TiO 2 is brookite, which belongs to the orthorhombic system, and the crystal form is generally plate-like and blade-like ( Figure 3 ).
Experimental Results and Analysis

Invasive Analysis
It can be seen from the data in Table 2 that the contact angle of water prepared at different temperatures is always between 29.1˚ and 31.2˚. It indicates that the reaction temperature has little effect on the wettability of the material. It can also be seen that the contact angle of silicone oil on the surface of the sample is between 9.5˚ and 11.5˚. The wettability of the silicone oil in the sample does not change with reaction temperature. This also shows that the generated materials are basically the same in the range of 30˚C to 70˚C of reaction temperature.
However, the wetting property of silicone oil on the sample surface is greater than water. 
Four-Probe Method for Measuring Its Conductivity
A good material for rheological fluids must be an insulator. We want to measure the resistivity of the material next. There are many ways to measure resistivity, and the four-probe method is a widely used standard method. First of all, the sample was pressed into a disk having a diameter of 1.5 cm and thickness of 1cm by a laminator, and the resistivity of the sample was measured by four-probe method. The measured resistivity was greater than 1 GΩ•cm. It indicates that porous oxychloride titanium oxide precursor Material is good insulator.
Sum Up
Porous titanium oxalate is an insulating material having a resistivity more than 1 GΩ•cm. The co-precipitation method has poor thermal stability of titanium oxalate. In the process of preparation, the drying time is too long, so that the titanium oxalate loses crystal water and then continues to decompose and form TiO 2 . Titanium oxalate is material that has good wettability to both water and silicone oils. The wetting angle of water on titanium oxalate is between 26.8˚ and 3.11˚.
The contact angle of silicone oil on the surface of the sample is between 9.5˚ -11.5˚. The infiltration of silicone oil on the surface of the sample is better than the wettability of water.
